34                                    ENERGY
e=—\/a2—b2 =cotana                         (15)
a
These statements and arguments, although they are expressed most simply in terms of the ellipse, could be established as applying equally to any of the conic sections, such as are shown in Fig. 4. In the case of the parabola and hyperbola, which have no apastron ends and no definite major axes, the case is complicated (as will appear later) by the presence, within the pair of mass-portions, of two funds of energy—the one which has just been discussed and another. For the present it will be quite sufficient to the student to accept on faith the statements that the discussion is founded upon principles which are general in their character, applying to all possible cases.
In general, then, if the original energetic relationship of any pair of masses whatever, such as M! and M2 of Fig. 4, be known—by data as to their masses, their distance df their velocity v, and the angle <j> which the latter makes with the vector d —all the conditions of the orbit and the energy-fund embodied by the pair are known. The all-important question as to the amount of energy thus embodied, which is a very difficult one, will be resumed at a later point. What is of more elementary concern at present is the form of the energetic action; and this depends primarily, it is obvious, upon the eccentricity of orbit.
It is worth while to repeat, in a briefer form and with inclusion of the angle a, the list of the different (mathematically) possible types of orbit which was given in the preceding paper.
1.  If e=0, a = 90° and the orbit is a circle.
< 90°
2.  If e< 1, a    450 and the orbit is an ellipse.
3.  If e= 1, a = 45° and the orbit is a parabola.
4.  If e > 1, a< 45° and the orbit is an hyperbola.
5.  If e = a, a = 0° and the orbit is a straight line.
It is therefore most significant that, throughout all this wide variation in values of e and x, and in diversity of form of orbit, the mean energetic condition should remain consistently at the position normal to the orbital axis. Whatever may have been the original distance of separation from which the two bodies fell together, or whatever may have been the angle swept over by the vector between the positions A and B, or whatever may be the speed and propinquity at which the bodies pass each other at periastron, it always holds true that, once the mean